where is the value of the properite i in the node, is the value of the correspondent properties of the j SWT.
Since some of the measured variables are non-conservative (e.g., O2), biogeochemical terms have to be included in the mixing equations ( * ∆ 2 ) that are based on Redfield ratios and considered constant ( , Broecker, 1974; Anderson and Sarmiento 1994; Martiny et al., 2013) . Here we use RN=9 and RP = 125, referenced to the oxygen consumption (~∆ 2 ) which were the optima after a sensibility analysis (Álvarez et al., 2014) . SiO4 is considered a conservative variable (see sensitivity analysis in section 6.4). These stoichiometric ratios are in agreement with previous studies (Le Jehan and Treguer, 1983; Verlencar et al., 1990; Lourey and Trull, 2001 , see section 4.4.2).
The system of equations (resulting from considering all the properties measured in each sample plus a mass balance equation) is normalized and solved by a least square method with a positive definite constraint to obtain the fractions of each of the SWTs characterizing the water sample and satisfying the mass balance equation.
Before solving the system, each equation is weighted (the mass equation presents the highest weight to ensure its conservation) based on the accuracy of the property and/or the variability in the region of study (Table S1 ).
Weights were also adjusted so that the ratios between the Standard Deviations of the Residuals and the analytical error (ε , Table S1 ) were almost the same for all the SWT properties (Table S1 ).
Here we consider 11 SWTs that characterize the water masses of the SR03 section, i.e., those that best enclose the main features of the T/S diagram and of other properties of the water masses of the section (Fig. S1 ). The conservative properties (θ and S) were defined based on bibliography available (Table S1 ):
-In order to take into account the subtropical waters two points were defined as upper limits in the T/S diagram (Fig. S1 ). These end members correspond to the main properties of both the Zeehan Current (ZC) and the EAC arriving to the north part of the section (Fig. 1) . The end member SWTSTW15 represents the extension of the ZC (~15°C, ~35) in winter to the region south of Tasmania described by Cresswell (2000) . The reference for the characterization of the subtropical waters from the EAC, i.e., SWTSTW16, is the southern component of the Subtropical Lower Water, characterized by Sokolov and Rintoul (2000) as waters in the range 16-22°C and 35.5-35.7. These two end members are considered together for the study as SWTSTW = SWTSTW16 + SWTSTW15.
-Two end members are used to represent the seasonal warming of the AASW as it extends from the Antarctic shelf to latitudes of the SAF. SWTAASW is the AASW described by Mosby (1934) and defined by Pardo et al. (2012) . SWTSASW represents the warmest type of AASW found in summer based on Chaigneau et al. (2004) . In our study, the two endmembers are considered together as SWTAAS = SWTAASW + SWTSASW, as is the case of subtropical waters.
-HSSW is produced in coastal polynyas, where ice-formation creates salty surface waters (Orsi et al., 2002 ). This water is also the precursor in the formation of bottom waters. The definition of the end member SWTHSSW was obtained from the study of Lacarra et al. (2011) within the Adélie -George V Land coast ( Fig. 1) , one of the areas of formation of ALBW.
-SWTSAMW represents the core of the SAMW that is ventilated south of Tasmania (Rintoul and Bullister, 1999) . We defined this end member as a point inside the cluster defined by HerraizBorreguero and Rintoul (2010) (8.5-9°C, 34.58-34.68 ).
-The end member characterizing AAIW, SWTAAIW, is the variety of AAIW found south of Tasmania and close to the SAF and is defined by T of 4-4.5°C and S of 34.35 after Rintoul and Bullister, (1999) .
-SWTNADW reflects the properties of the NADW in South Atlantic, when it arrives to the ACC and is defined by Pardo et al. (2012) .
-The end member SWTCDW refers to waters in the deep bottom layers of the ACC that result from the mix with NADW arriving to the ACC, AAIW from above and the upper layers of the AABW, which, in specific locations of the Antarctic continent contributes to the formation of bottom waters. The properties of this end member are taken from Pardo et al. (2012) .
-The end member SWTPIDW refers to waters in the deep layers of the ACC (known as Lower Circumpolar Deep water) that are fed by deep waters from the Pacific and Indian Oceans and are characterized by a silicate maximum, high nutrients and low oxygen (e.g., Callahan, 1972; Whitworth et al., 1998) . The values from the SWTPIDW were obtained from Talley et al. (2011) .
-SWTAABW is the end member representing the bottom waters in the southern end of the section, close to the Antarctic shelf that result from a mixing between recently formed ALBW and RSBW. The definition of this end member is based on the observations from Rintoul and Bullister (1999) .
The values of the non-conservative variables of the SWTs were initially extrapolated from regression lines with salinity and temperature (Poole and Tomczak, 1999) and then subjected to an iterative process in OMP in order to obtain the types that best fit the cruise data.
The number of SWTs included in the mixing depends on the number of properties measured at the node. In order to have enough degrees of freedom to solve the system of equations, we use combinations of water masses that we call mixing groups (Table S2) , to solve different regions of the section. Each mixing group is connected to the other by one or more SWTs in order to maintain the continuity of the analysis (Fig. S1 ), and are defined by considering the vertical characteristics and/or dynamics of the water masses in the region of study.
The robustness of the OMP analysis is tested through a perturbation analysis of uncertainties (Lawson and Hanson, 1974) . The properties of both each SWT and each water sample are perturbed in order to check the sensitivity of the model to variations in the SWTs, due to environmental variability, and in the water samples, due to measurement errors (Leffaune and Tomczak, 2004) . The uncertainties of the SWTs fractions (mean standard deviation of 100 perturbation runs) are shown together with the percentage of variability explained by the OMP analysis for each variable (Table S1 ). The model is reliable since it explains at least 98% of the variability of all the variables implicated (Table S1 ).
S.3 Parameterizations of TA 0 and CDIS.
The values of TA 0 and CDIS are defined for each SWT (Table S1) (Table S2) . The values obtain for TA 0 and CDIS for each SWT are then extended to the water column using the results from the OMP analysis:
The appropriate combination of the parameterizations of TA 0 for the section is obtained by analysing the differences between TA and TA 0 at surface layers of the section, once TA 0 is determined by OMP analysis in order to avoid negative values. The values obtained for CDIS were very similar for all the SWTs except for SWTHSSW, with an estimated CDIS value 4 times bigger than that some of the SWTs. Since the results from Landschutzer et al. (2015) indicate that the disequilibrium values do not change much between AASW and SAMW, we considered the value of CDIS obtained from the monthly mean values of atmospheric CO2 from the NOAA network (1968 ( , Dlugokencky, et al., 2016 for latitudes > 62°S, as the most appropriate for SWTHSSW.
For the SWTNADW, the value of TA Table S1 . 
